LISTING OF €1 MMS. 



This listing of claim s will replace all prior versions of claims in the application. 



1 1. (Cancelled) A magnetoresi stive sensor comprising: 

2 first and second magnetically free layers; 

3 a magnetically pinned layer structure comprising CoFeV with an atomic percent 

4 of Fe ranging from 20-60 atomic percent and an atomic percent of V 

5 ranging from 2-10 atomic percent sandwiched between the first and 

6 second free layers, said magnetically pinned layer being self pi nned; 

7 a first electrically insulating barrier layer sandwiched between said first 

8 magnetically free layer and said pinned layer; and 

9 a second electrical ly insulating barrier layer sandwiched between said second free 
1 0 layer and said pinned layer. 

1 2. (Withdrawn) A rn; t e sensor as in claim 1 wherein said pinned layer 

2 is pinned by a combination of magnetostriction of the pinned layer and compressive 

3 stress within the sensor. 

1 3. (Currently amended) A magnetoresi stive sensor as in claim jM 17 wherein said 

2 pinned layer comprises Co and Fe, wherein the atomic percent of Fe is about 50%. 

1 4. (currently amended) A magnetoresi stive sensor as in claim U 4^ wherein said 



2 pinned layer comprises CoFe with an atomic percent of Fe ranging from 20 to 60 percent. 
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1 5. (currently amended) A magnetoresi stive sensor as in claim H 4? wherein said 

2 pinned layer comprises CoFeV, with an atomic percent of Fe ranging from 20 to 60 

3 percent and an atomic percent of V ranging from 2 to 10 percent. 

1 6. (Withdrawn) A magnetoresistive sensor as in claim I wherein said pinned layer 

2 comprises a single ferromagnetic layer comprising Co and Fe. 

1 7, (Withdrawn) A magnetoresistive sensor as in claim 1 wherein said pinned layer 

2 comprises a single ferromagnetic layer comprising Co, Fe and V. 

1 8. (Cancelled) 

1 9. (currently amended) A magnetoresistive sensor as in claim JJ 4-2, wherein said 

2 three ferromagnetic layers of said pinned layer comprise Co and Fe and wherein the 

3 atomic percent of Fe in each layer is 20 to 60 percent. 

1 10. (currently amended) A magnetoresistive sensor as in claim wherein said 

2 tfefee ferromagnetic layers of said pinned layer comprise Co, Fe and V and wherein the 

3 percentage of Fe in each layer ranges from 20 to 60 percent and wherein the atomic 

4 percentage of V ranges from 2 to 10 percent. 



HI 11 P083/HSJ9-2004-0042US1 3 



1 11. (currently amended) A magnetoresistive sensor comprising: 

2 first and second magnetically free layers; 

3 a magnetically pinned layer sandwiched between the first and second free layers, 

4 said magneti cally pinned layer being self pinned; 

5 a first electrically insulating barrier layer sandwiched between said first 

6 magnetically free layer and said pinned layer; and 

7 a second electrically insulating barrier layer sandwiched between said second free 

8 layer and said pinned layer; 

9 wherein said pinned layer comprises first two outer ferromagnetic layers and one 

10 inner ferromagnetic layer lay e rs , The outer and inner ferromagnetic layers 

1 1 comprising Co and Fe, said outer ferromagnetic 1 avers having a thi ckness 

12 of about 5 angstroms and said inner ferromagnetic layer having a 

13 thickness of about 10 angstroms. 

1 12. (Withdrawn) A magnetoresistive sensor as in claim 1, wherein said pinned layer 

2 comprises a single layer of ferromagnetic material comprising Co and Fe and 

3 wherein said single ferromagnetic layer has a thickness of 5 to 1 5 angstroms 

1 13. (currently amended) A magnetoresistive sensor as in claim 4-7, wherein said 

2 barrier layers comprise Aluminum Oxide. 

1 1 4. (currently amended) A magnetoresistive sensor as in claim XI 47, wherein said 

2 barrier layers comprise magnesium oxide. 
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1 15. (currently amended) A magnetoresi stive sensor as in claim jj, 4?, wherein at 

2 least one of said free layers comprises CoFe. 

1 16. (currently amened) A magnetoresi stive sensor as in claim JJ 4?, wherein at 

2 least one of said free layers comprises a layer of CoFe and a layer of NiFe, the 

3 CoFe layer being disposed closer to the pinned layer than the Ni Fe layer. 

1 17. (currently amended) A magnetoresi stive sensor as in claim 1 1 comprising: 

2 first and ' S e cond ' niagn e tkai l y free lay ers; 

3 a -magn e tically pinn e d sandwiched betwe e n the first rn^d second fr e e lay e rs r said 

5 a first electrically insulating barrier layer sandwiched between said llrst 

6 faeg»e$ie8Uy-£e»4^^ 

7 a-^end -e l^ ric^ H^ 

8 lay e r and said pinned layer; 

9 wherein said th*ee ferromagnetic layers of said pinned layer are separated from 
1 0 one another by first and second non-magnetic coupling layers. 

1 1 8. (previously presented) A magnetoresi sti ve sensor as in claim 1 1 compri s ing; 

2 first and s e cond magn e ticaiiy fr ee lay e rs; 

3 a-fl^gnetH&%-p«ffled"^ 

4 n ^gn e t i eal l y - #ftn e d4ay e r -' b ^ ng"S^fpi - n - n e 4; 
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5 a-^i-r^t-e teeiri^ ^ ^ 

6 magn etic - al iy ■ free h-;ver an d s a id pi nn-ed - ■ layer; - and 

7 a^ee-e»d--eiee&-k>al-V 

8 layer and said pi nned 1 ay e r ■ 

9 wherein said three ferromagnetic layers of said pinned layer layers are separated from 
10 one another by first and second non-magnetic coupling layers comprising Ris. 

19. (Withdrawn) A magnetic data storage system, comprising. 



a motor; 

a magnetic disk rotatably connected with said motor; 
a suspension; 

a slider connected with said suspension for movement adjacent to said disk; 
a magnetoresi sti ve sensor, connected with said suspension, said 
magnetoresi stive sensor further comprising: 

first and second magnetically free layers, 

a magnetically pinned layer sandwiched between the first and second 
free layers, said magnetically pinned layer being self pinned; 

a first electrically insulating barrier layer sandwiched between said first 
magnetically free layer and said pinned layer; and 

a second electrically insulating barrier layer sandwiched between said 
second free layer and said pinned layer. 
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